. Plots of radiance, current density and external quantum efficiency vs. time (or pulse width) for the CH 3 NH 3 PbI 3-x Cl x PeLED at a driving voltage of 7 V. In the single pulse width experiment, 25 ms square voltage pulses with a period of 250 ms were applied and the radiance and current density were monitored over the duration of the 25 ms pulse. For the multiple pulse width experiment, square pulses with widths ranging from 50 µs to 25 ms were applied to the device, all with periods of 10X pulse width. Both experiments show that radiance and EQE increase with the pulse width while current density remains approximately constant. 3 . In this experiment, a fixed +5 V square voltage pulse with a width of 5 ms and a frequency of 20 Hz was applied to the CH 3 NH 3 PbI 3-x Cl x PeLED. The background voltage was varied from (a) 0 to +4 V and from (b) 0 to -6 V, and the resulting changes in radiance, current density and EQE were monitored over the duration of the pulse. The profiles of the applied voltage are presented in the top-most graph.
When the background voltage was increased from 0 to +4 V, an increase in radiance and EQE and a slight decrease in current density were observed over the 5 ms pulse. When the background voltage was decreased into the reverse bias from 0 to -6 V, the radiance and EQE were measured to be higher at the start of the pulse, and gradually decreased over the duration of the pulse. The pulse current density was slightly higher when the background voltage was at reverse bias.
From these results, it is clear that the perovskite device emits more strongly when pre-polarized with an electrical bias. The application of both forward and reverse bias in the background triggers an increase in light emission during the fixed +5 V pulse. When the background voltage is 0 V, the radiance increases over the duration of the pulse as a result of increasing polarization over time. At +4 V background, the perovskite is already pre-polarized, hence yielding a higher emission from the beginning of the pulse. At a negative background voltage, the perovskite starts off being polarized and is hence more emissive, but the emission gradually decays as the positive pulse voltage removes the polarization and eventually causes a reversal in the polarization direction. We consider that the polarization at such slow timescale is a result of ionic trap (or defect) migration across the active layer. We postulate that a pre-polarization voltage drives the ionic traps out of the bulk emissive layer, therefore suppressing non-radiative trap-mediated recombination and enhancing the radiative bimolecular recombination. This model is also consistent with the observed changes in current density due to device polarization. The ionic traps migrate in a direction that partially screens the applied background voltage. Hence, at a positive background bias, the screening causes the internal field during the +5 V pulse to be slightly diminished, giving a smaller current density. At a negative background bias, the field is enhanced during the +5 V pulse, giving a higher current density. Supplementary Fig. 4 . Hysteresis effects in radiance, current density and external quantum efficiency during current-voltage measurements. When the device is swept from -4 V (reverse bias) to +4 V (forward bias), the radiance and EQE are lower but the current density is higher, as compared to a voltage sweep from +4 V to -4 V. This is due to the polarization history of the device during the voltage sweep where a history of higher polarization (i.e. +4 V decreasing to -4 V) leads to higher radiance and EQE and a smaller current density, consistent with observations in the pulse experiments. 
